may be markedly dilated and no sign of pyelitis exist, and on the other hand very little dilatation may exist and pyelitis be present. I have investigated these cases by filling the kidney, pelvis, and ureter with some radio-opaque fluid such as uroselectan or tenebril and observed the pelvis and ureter with the fluorescent screen. In many cases of pyelitis-both in the pregnant and non-pregnant-antiperistalsis in the ureter up to the kidney pelvis, often associated with spasm in the lower ureter, is seen. When the pelvis is dilated and there is Ino general spasm of the ureter, pituitrin or eserine generally gives relief, and when the ureter is in a condition of spasm over a relatively great part of its length quinine generally gives relief. The condition is apparently due to some disturbance of the neuromuscular mechanism of the ureter. An interesting problem arises in the condition not uncommonly seen during labour and after the termination of labour in which the patient is unable to pass urine at all, or more commonly, unable to completely empty her bladder. In view of Mr. Burrows' exhibits it seems likely that this condition is associated with the hormonal disturbances that must occur at the termination of pregnancy and the switch-over to the lactation period.
Dr. W. M. HEWETSON said that the hyperplasia of female tissues in pregnancy (a general process) was being tracked down to definite substances. It was only five years since the introduction of uroselectan into radiological practice by von Lichtenburg. Abrodil came in later. The infinitely greater convenience of intravenous-as compared with retrograde-pyelograDhy had resulted in its employment to a far greater degree than the latter. The dilatation of the kidney pelvis and upper part of the ureter observed in pregnancy, as a sequel to frequent examination, had been a puzzle to obstetricians and radiologists alike. Dr. Burrows had shown that it was normal from three months on. How far it was pathological or physiological was yet in any given case a matter of opinion. Dr. Korenchevsky's demonstration of the mucous hyperplasia after experimental injection of both male and female gonadal horrnones suggested the truth, since large amounts of hormone were excreted in the pregnant female urine, being detectable as early as one week after conception. Taking this hyperplasia as normal in the kidney it was likely that cells would be shed into the urine and might be regarded as pus cells when they were normal. Often the ureteral urine had been found quite sterile with cells present. However it would probably form a favourable nidus for pathogenic organisms.
With regard to dystocia in veterinary practice, he (the speaker) had learned his medical obstetrics through farm live-stock from the time when he was able to observe. In the winter, when animals were stalled and fed on dry materials, there was frequent dystocia. In summer when the animals were at " grass," with abundant sunshine, there was-except for malpresentations-no dystocia. Hence, while these researches into the organic changes of pregnancy, their proximate causes and their relation to obstetrical complications were extremely important, we should regard, in practice, such simple direct experience. If the human pregnant female could have such parallel conditions as abundant vitamins, abundant sunshine on the whole body, gentle regular exercise, and freedom from anxiety, we would not hear so much about maternal mortality. It might be impracticable to put the human female " on grass," but an approach to these conditions would pay correspondingly. One might just mention, to show the stockbreeder's sagacity and art, that it was an unwritten law never to hurry or " upset " a pregnant female. If Walt Whitman had reason to " wish he were an animal " and so to be free from worry, how much more reason had the human female with several children round her to desire escape at such time.
The chemical constitutions of the sterols, vitamins and cstrogenic hormones were closely related (Mellanby). THE aetiology of diseases in the human being in which demyelination is an essential feature of the lesions in the central nervous system (e.g. disseminated sclerosis, and Schilder's disease) remains cloaked in obscurity. No analogous condition to any of these diseases has so far been described in any of the lower animals Section of Comparative Medicine with one exception, viz. Schilder's disease in the monkey (Perdrau, 1930) . In the light of these statements, therefore, the identification of any analogous disease is of paramount importance. " Swayback" or " swingback" were names given probably by the shepherds on account of the symptoms to a disease of lambs which has been known at least since 1923, when the late Sir Stewart Stockman noted its presence in Northumberland. Until the present date no serious attempts have been made to establish the exact pathology of the disease, although Lyle Stewart (1932) described degeneration in the anterior and lateral columns of the cord in two cases. A disease of young lambs, which appears in many respects to be identical to "swayback," has also been described as occurring in Australia by Bennetts (1932) , who also noted degeneration involving the same tracts of the cord, but considered, rather peculiarly, as ascending in type.
This year 33 affected lambs were received and killed at various times after birth, (twelve hours to twelve weeks), and subjected to post-mortem examination. From the histories received in connexion with these affected cases the following facts emerged. (a) The disease was widespread throughout England and Wales (cases received from seven different counties). (b) In flocks in which the disease was rife the percentage of lambs born affected varied from 10 to 50%. (c) Males and females appeared to be equally prone. (d) Twins were often affected and in no case was only one lamb of twins affected. (e) The majority of animals were affected at birth, but some did not show symptoms until three to four weeks old. (f) The outbreaks occurred in farms in which the disease had been or had not been previously known. (g) Breeding apparently played no part in relation to the incidence. (h) The aetiology was obscure, all attempts to isolate a causal organism or virus by other workers in this Institute, or to transmit the disease having proved negative.
Symptoms.-The animals showed marked inco-ordination of movement and either were totally unable to walk or stand, or walked with a very staggering "scissors " gait. No true flaccid paralysis was present, but there was a marked spasticity of the limbs, particularly the hind limbs. The sucking, corneal, and pupillary reflexes were all positive, but there was no tremor or nystagmus; many of the animals were undoubtedly blind. Apart from a rather marked extension of the limbs, no characteristic posture was adopted when in a lying position. The disease was progressive in type, and of those cases which were kept under observation death occurred after a period of a few days to a few weeks, the cause of death being usually a pneumonia.
Post-mortem examination.-No lesions were present in any organ of the body apart from those to be mentioned in the central nervous system. In over 50% of cases naked-eye examination of the brain, spinal cord and meninges revealed no abnormalities. In the remainder, from the varying degree of severity it was possible to determine the development of the lesions. In the most severely affected animals the subarachnoid space was greatly dilated and filled with a clear cerebrospinal fluid, the brairn very atrophied and the convolutions of the cerebrum poorly developed. No abnormalities were discoverable in the cerebrospinal fluid on chemical and microscopical examination. On transverse section of the brains after fixation the essential change appeared to be a widespread symmetrical degeneration of the white matter and replacement of the latter by a transparent gelatinous substance or actual fluid and the formation in many cases of porencephalic cavities, while occasionally a moderate to severe bilateral non-obstructive type of internal hydrocephalus complicated the picture. The grey matter was always well preserved and no lesions could be determined in the mid-brain, cerebellum, brain-stem or spinal cord. In others of the series the softening of the white matter was less diffuse, no cavity formation or hydrocephalus was present and it appeared that the lesions 25 407 commenced in the occipital poles and spread forwards in the white matter of the hemispheres involving the capsules, corpus callosum and the frontal poles.
Histology.-In every case, irrespective of whether macroscopic lesions were present in the brain or not, a secondary degeneration (Marchi and Weigert-Pal preparations) was present in the spinal cord-anterior and lateral columns-and the severity of this could be related to that of the brain lesions. The tracts involved corresponded to what is known regarding the motor paths of the sheep (King, 1911) .
The essential lesions in the cerebrum appeared to be a symmetrical demyelinization leading to complete disappearance of the white matter with ultimate cavity formation. Naturally the severity of the demyelination varied but in the very advanced cases with Weigert-Pal staining the total white matter of the hemispheres was practically unstained. No inflammatory changes were observed; fat stains (scharlach R) showed no demonstrable lipoid in degenerated areas, while marked proliferation of astrocytes had resulted in an intense felt-work of fibril formation (gliosis) in the degenerated white matter and subcortical areas. The arcuate fibres were involved in the demyelination but the optic tracts were spared and as far as could be determined no degeneration of the peripheral nerves and of ascending tracts in the cord occurred.
From this brief summary it appears that a condition has been discovered which is related, at least in some respects, to Schilder's disease in man, the points of similarity being the symmetrical demyelination commencing in the occipital lobes, the preservation of the grey matter, the blindness (in these lambs probably cortical in origin), the progressive spastic paralysis and the fact that no bacteria or virus could be proved as a causal factor. Points of dissimilarity are the absence of lipoid in the degenerated areas (staining by scharlach R) and the non-preservation of the arcuate fibres. However, in the opinion of many authorities, Schilder's disease in man must be regarded as an anatomical entity and might include other diseases, related though aetiologically independent. In any case too strict an analogy between diseases of this nature in man and animals must not be expected, as certain unknown factors might be responsible for variations in the actual lesions. The pathology of "swayback" thus appears to be established, in that it is essentially a demyelination disease analogous in many respects to Schilder's encephalitis in man. The causal agent, which at present is unknown, is one which undoubtedly, to use a phrase of Hadfield and Garrod's, "lyses myelin with unexampled rapidity," and exerts its action while the lambs are in utero without causing any visible disturbance in the health of the pregnant ewes. It is also suggested that the same factor responsible for the demyelination might inhibit actual myelin development-myelin aplasia.
£Etiology.-All attempts to incriminate either bacteria or a virus have failed, and it appears improbable that these play any part in the etiology. Further, no positive suggestions have been forthcoming to indicate that investigations along breeding or nutritional lines would yield any results. In this light, therefore, the following irrelative facts, when considered together, seem to indicate that, inconceivable as it may appear, we might be dealing with a peculiar form of widespread congenital plumbism. The matter-obviously awaits investigation. The facts to be considered are: (a) In infants suffering from lead poisoning an encephalopathy commonly occurs, and one of the lesions encountered is demyelination; (b) in the human being the adult appears more tolerant to lead; (c) from the work of Aub and others, it seems that lead is to a large extent stored in the bones as an insoluble phosphate, and that storage is facilitated by a diet rich in calcium; the lead thus stored may be liberated into the blood-stream in states of acidosis, and also by the administration of parathormone; (d) lead can apparently pass through the placental -296 408 barrier and also pass into the milk and cause poisoning of nurslings (Bauman, 1933; Kasahara and Nosu, 1933) ; (e) in Japan congenital plumbism is common owing to the pregnant mother using cosmetics containing lead (Boyd, 1934 ); (f) lead has been suggested as a possible cause of multiple sclerosis (Cone, Russell and Harwood, 1934, and others); (g) in many of the cases of " swayback" punctate basophilia was present to a marked degree.
Thanks are due to Dr. J. G. Greenfield and Dr. Carmichael (National Hospital for Nervous Diseases), Dr. Meyer (Maudsley Mental Hospital), Dr. E. Weston Hurst (Lister Institute), and Dr. Perdrau (Medical Research Council), for help derived by free discussion at various times during the investigation.
Discussion.-Mr. W. A. POOL said that he had no personal experience of " swayback," but while he was on the staff of the Animal Diseases Research Association, Edinburgh, there was correspondence concerning the occurrence of the disease in Sutherlandshire, where the sheep farmers found that it appeared after liming of the pastures. He suggested that this observation might possibly be of value when considering the theory as to the oetiology of "swayback " put forward by Dr. Innes.
Mr. FORSYTH STEWART said that with regard to the mineral content of pastures, it should be pointed out that a similar disease occurred in Western Australia on pastures of unusually high calcium content (Bennetts, 1935) '. Workers on the question in that country could not state definitely that lead was the active cause of the disease, but they were carrying out researches on that hypothesis and it was interesting to note that they had met with some success in using ammonium chloride prophylactically as a de-leading agent.
